SUMMARY: This paper describes the interrelationships between migration, environmental degradation and perceptions of the environment, by comparing the responses of middle-income and low-income, both native and in-migrant, households to the worsening environmental conditions in Mexico City. Migration to secondary centres by middle-class households is explained as a response to both increasing economic opportunities in intermedi-
I. INTRODUCTION
SINCE PRE-COLOMBIAN times, Mexico City has exerted a strong power of attraction both economically and demographically. As in other large urban areas, transformation as well as deterioration of the city's physical environment has been an outcome of this process. The historical concentration of industry, increased vehicle use and greater energy consumption, combined with the city's high altitude and natural valley setting, (1) are some of the specific trends behind the deterioration in air quality in Mexico City despite government efforts.
(2) Centuries of disruption to the series of ancient lakes upon which the city rests have also resulted in extreme situations of water shortage or (during the rainy seasons) floods.
(3 Meanwhile, the city's rapid rate of population growth, which reached more than 5 per cent during the 1960s and more than 3 per cent in the 1970s, (4) and the resulting current population size of approximately 16 million have made it impossible for urban infrastructure to keep pace. Water and sanitation services and solid waste disposal are nei- 
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ther sufficiently extensive nor efficient and further contribute to the deterioration in the city's physical environment. Furthermore, rapid land use change, due to clearing and the integration of land for housing as well as industry, has further added to air and water problems as well as to those of soil degradation.
It is compelling to wonder what kinds of different coping strategies Mexico City's large and diverse population has developed in response to these deteriorating environmental conditions. This paper begins to explore that question by comparing two groups, namely middle-class households who have out-migrated from the city and low-income households who continue to live in the urban periphery. The analysis is based on the assumption that the way each group perceives environmental change, or "environmental perceptions", as well as household, community and societal level factors shape the responses they make. We aim to more closely consider why and how groups exposed to the same basic types of environmental change may respond differently. Since the most obvious response which might be made in the face of environmental deterioration is to move, particular emphasis is placed throughout on migration as a response to environmental change.
II. CONCEPTUAL FRAMEWORKS FOR CONSIDERING ENVIRONMENTAL CHANGE AND POPULATION RESPONSES
CONSIDERATION OF THE impact of Mexico City's physical environmental deterioration on its population has focused mainly on passive responses such as changes in health and morbidity in relation to air and water pollution (respiratory, skin, eye and water-borne infectious diseases).
(5) It is only more recently that active population responses to environmental change (for example, out-migration) have begun to be explored. (6) The role played by environmental perceptions in shaping these active responses is important yet little explored. Although demographers have attempted to recognize the links between psychological factors and fertility behaviour (e.g. through the plethora of KAP -"Knowledge, Attitudes and Practice" -studies in the 1970s and 1980s), the psychological dimensions of migration decision-making remain far less analyzed and have generally not gone beyond vague discussions of push and pull forces (7) or of economic rationality.
(8) Recent consideration of the concept of "environmental refugees", however, has led to recognition that migration in response to environmental change (even acute environmental change such as floods or natural disaster) necessarily involves some interplay of individual, household, community and societal level factors. (9) Concern with the links between perceptions of the external world (phenomenology) and the interaction between individual perceptions and higher-level determinants of action (household, community, societal) have been a constant concern in modern sociology and psychology.
(10) Within anthropology, the sub-disciplines of social linguistics and semiotics, (11) as well as 1. Man-made causes of air pollution synergistically interacted with the city's geographic setting to make matters worse. Mexico City is naturally subject to higher dust and suspended particle concentration due to the erosion of the ancient system of lake beds on which the city rests. Its location within a valley also results in weak wind patterns which cause an insufficient dispersion of air contaminants. This valley location also predisposes the city to thermal inversions whereby the ethnoecology and ethnobotany, (12) have also placed an emphasis on understanding how different social groups perceive the natural world as well as organize and act on these perceptions. Together, these studies point to the way in which individual perceptions of the environment (created by past experiences, future expectations, individual personality, emotions and bodily instincts) interact with higher-level social dynamics linked to households, communities, and larger societies and cultures in order to shape responses.
Social demography in Latin America has produced some useful concepts which attempt to synthesize the varying roles played by individual perceptions and higher-level factors in shaping population responses to changing conditions. Concepts such as social reproduction, household survival strategies (13) and the life course (14) have focused attention on the way in which individual perceptions and intentions interact with household characteristics (size, age structure, income level) and community and societal level factors (e.g. economic opportunities and socioeconomic class) to determine migration and fertility responses to macro-level and structural social and economic changes such as modernization and urbanization. More recently, changing environmental conditions have been suggested as yet another macro-level or structural factor which, in addition to economic or social change, may provoke population responses such as migration.
(15) The importance of considering the perceptions of the physical environment held by different social groups has also recently been emphasized in relation to understanding population responses to deforestation in southern Mexico. (16) The above combined currents of thought may be applied to obtain a fuller understanding of the central question of this analysis, that is, why and how different groups within Mexico City are responding to the same deteriorating environmental conditions. As the conceptual framework in Figure 1 suggests, household, community and societal level factors, as well as environmental perceptions, may help explain why the study groups make different (or similar) responses in the face of Mexico City's deteriorating physical environment. 
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III. COMPARATIVE ANALYSIS OF THE STUDY GROUPS a. Characteristics of the Study Groups
THIS STUDY FOCUSES on information collected in 1994 from two groups of households:
• 40 middle-income households which had previously lived in central or nearby suburbs of Mexico City but which later had migrated to medium size cities in central Mexico (Cuernavaca, Querétaro, Pachuca, San Luis Potosí and Toluca);
• 20 lower-income households currently living in one suburb to the south of Mexico City, Xochimilco.
Comparative information on the two study groups is given in Table 1 . A study of environmental perceptions and of social, household and community level factors, requires the collection of qualitative data. In the case of the middle-income households, five focus groups involving wives from each household were used to collect information while for the lower-income groups, information was gathered through in-depth interviews with each household member. Basic demographic and economic quantitative data were also collected from each group. The household, community, and societal characteristics discussed below relate to either the study households as a group, the communities in which these households reside in Mexico City, or the wider society, that is, the urban environment of Mexico City or the country of Mexico. Perceptions implicitly relate to individuals as the unit of analysis. Because of the different purposes for which the comparative data used here were originally collected, "environmental perceptions" and their unit of analysis differ slightly between the middle and low-income households considered. As noted above, information from the middle-class households was collected from focus groups of wives who were used as informants to get some idea of the col- lective perceptions of their household regarding the environment in Mexico City. This derives from the fact that the original study on this group was aimed specifically at considering household level determinants of middle-class migration flows from Mexico City to medium size cities.
(17) The discussion of this group's environmental perceptions refers to the individual perceptions of wives as representative of their households.
With respect to the low-income households, however, information was collected from all individual household members since the original study on this group focused on the role of individual level, rather than household level, characteristics such as sex, age, personal history and psychological characteristics on their perceptions.
(18) For the purposes of the present study, the individual environmental perceptions of all low-income household members were analyzed as a whole to arrive at a representative common "household" perception. Thus, environmental perceptions in the context of this study refer to a representative household level perception of the environment which is based on the perceptions of individual member(s). Clearly, a diversity of environmental perceptions may exist within households and we return to consider this possibility in the concluding discussion.
The middle-income households were identified on the basis of the household head and their spouse having 10 years of education and being engaged in a "professional" occupation -the latter being defined as an occupation generally known to require at least 10 years education.
(19) Furthermore, the middle-class households studied had out-migrated from Mexico City to a medium size city in central Mexico and had indicated that deteriorating environmental conditions played some part in their decision to leave. This selection of households was done on the basis, as noted above, that the original study for which they were chosen (20) was aimed specifically at considering determinants of middle-class migration flows from Mexico City to medium size cities. It does, however, provide us with a clear group for whom environmental conditions in Mexico City played some role in out-migration. (21) In contrast, the low-income households in Xochimilco were current residents of the metropolitan area of Mexico City. Lowincome status was established from direct information about income level as well as direct observation of material living conditions (housing type, access to services etc.) and average education levels among household heads and their spouses was less than 10 years. The low-income households from Xochimilco provide a useful contrast to the middle-income households not only in terms of their socio-economic status but also through representing a distinct group who had not out-migrated in response to environmental conditions. It is important to note, however, that the study group in Xochimilco, particularly in the lower areas, do contain a large number of households which are recent in-migrants from rural areas in the surrounding states of Mexico, Puebla and Oaxaca.
In addition, the study group in Xochimilco actually includes two sub-groups from two distinct locations: a higher, hilly long- 
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settled area where subsistence agriculture is combined with wage employment (low-income Group I); and a lowland region where wage employment predominates and which has been subject to more recent waves of in and out-migration resulting in a less stable population over the last 20 years (low-income Group II). Overall, households in both areas combine wage labour with some agricultural activity. Table 2 summarizes the environmental conditions associated with Mexico City which characterize each of the settings in which the groups live. (In the case of the middle-income households, these conditions refer to their experience while still resident in Mexico City, whilst in the case of the low-income groups these refer to current conditions). Air pollution and water related problems were common physical environmental conditions faced by all groups. Households in Xochimilco, however, were subject to some additional problems relating to the suburb's particular history and development. Both study locations in Xochimilco are undergoing rapid land use change as this once rural agricultural area is being integrated into the metropolitan area. Xochimilco also attracts in-migrants from the rural states of Mexico, Puebla and Oaxaca. These trends have led to loss of tree and vegetation cover ("green spaces") as fields make way for residential buildings, particularly in the upper regions. At the same time, demand for water in Mexico City's central and northern industrial areas has triggered shortages in surrounding areas such as Xochimilco.
b. Environmental Conditions
These trends may have had an even greater impact on the lowland areas than on the highland areas. Historically, the lower region of Xochimilco was the centre of a traditional water and agricultural management system based on chinampas and is located on one of the few remnants of the ancient system of lakes which once occupied the entire valley where Mexico City is situated. The chinampa system drew on the water from this lake to create a well-adapted and productive mud-mulch bed system for growing crops.
(22) The channeling of water from the lake towards the urban centre and the urbanization of Xochimilco have inevitably disrupted this ancient agricultural system and (23) With this breakdown, dysfunctional parts of the canals system have led to surface water pollution and water shortages.
Because of its historical significance, the lower region has been designated a protected area, complicating the tenure status of the people who currently live there. We will now consider important household, community and societal level conditions which are also affecting the study group. Table 3 presents information on household, community and wider social conditions affecting the two study groups. Socioeconomic status based on income level is clearly a primary characteristic differentiating the two study groups. However, as Table 3 indicates, differences also existed with respect to household structure and life-cycle stage; the middle-income households were fairly homogenous, consisting of mainly young couples with young children while the low-income households showed greater diversity.
c. The Household, Community and Societal Context
No.1, Part I, pages 53-59; also Conklin, H. (1969) 
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Distinct community level factors, or factors relating to the immediate social groups with which the study groups interact, are also apparent. The focus groups with the middle-income households revealed a shared sense of the value of the family and of the quality of family life (convivencia) as well as a general awareness of environmental issues, which is undoubtedly connected to the increased attention given to these issues in the media in recent years. The low-income groups at both the household and community level were clearly undergoing extensive social and economic changes. The upper region in Xochimilco, which traditionally had been a cohesive and tightly organized community, has been increasingly affected by generational differences, the decreasing importance of agriculture, and increased wage employment and levels of education among younger groups. At the same time, in-migration to this traditionally stable area has caused tension over land resources. In the lower area, designation of the area as a protected region combined with continued in-migration has also led to uncertainty and tension over access to land. Both regions still value land ownership and agricultural activity. In the lowland area, the generally worse-off conditions many households have recently left behind in their rural areas of origin have also led this community to place a high value on home ownership.
At the societal level, several wider country trends also emerged as important in a consideration of environmental perceptions and responses. Middle-income households' decision to migrate to medium size cities was related to changing economic opportunities which, in turn, may be linked to increased decentralization of economic activity away from Mexico City. For lowincome households, the general expansion of the urban area of Mexico City, the broader economic trends driving this urbanization process and their impact on the transition from agricultural to wage employment in the urban periphery have been important. At the same time, urban-rural poverty differentials, lower overall standards of living in rural areas and the resulting rural-urban migration have also affected the low-income households, particularly in the lowland areas where in-migration was a significant on-going dynamic. Table 4 considers some of the main environmental perceptions which the study groups reflected. The middle and lowerincome groups presented contrasting overall perceptions of the concept of "environment". The middle-income group reflected a wide notion of the environment which encompassed physical conditions such as air pollution as well as less tangible factors relating to the overall "quality of life" (e.g. traffic, noise, distance to place of work, aggressiveness of city residents). Among the lower-income households, environmental perceptions focused more narrowly on those aspects most linked with daily existence, e.g. land quality.
d. Environmental Perceptions
Turning to perceptions, the middle-income group reflected a specific focus on the negative effects of air pollution on house- hold health whereas the low-income groups had a much vaguer notion of environmental changes. Air pollution and its negative impacts on health did not figure extensively in their perceptions. In the higher region in Xochimilco, despite extensive obvious loss of tree cover, households seemed unaware of the scale of the problem and only remarked that the environment was generally not the same "as it used to be". However, a clear connection was made between this vague notion of change and the arrival of migrants, who were seen as the cause of any deteriorating environmental conditions. In the lower region, there was wide variation in terms of positive and negative perceptions of environmental conditions (e.g. water shortage and pollution). However, households in the lowland areas generally shared a common perception of the value of their surroundings based on their feelings of pride regarding land and home ownership. Households in this area actively compared their status before coming to Xochimilco, where they frequently had neither land nor housing, to their conditions after migrating, where they had both land (no matter how little) as well as a home (no matter how precariously constructed).
IV. DISCUSSION
AS FIGURE 1 suggests, differences in environmental perceptions and, ultimately, responses linked to these perceptions exist between the two study groups which can be traced to the influence of multiple factors at the household, community and societal level. We focus for the moment on the middle-income households studied.
As noted at the outset, this group indicated that their outmigration from Mexico City was partly in response to deteriorating environmental conditions. The previous discussion pro- 
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vides specific insight into the many factors which propelled them towards this action as well as some factors which may have facilitated it. The higher socio-economic status, and thus expectations, of the middle-class households are no doubt linked to their broader perception of environmental conditions in Mexico City in terms of overall "quality of life" issues.
At the household level, their early lifecycle stages, contingent with having young children who are more vulnerable to respiratory and other illnesses, may be linked to their focused perceptions on air pollution and its health effects. At the same time, the common values of their immediate community, which emphasize the family as well as a certain degree of awareness of environmental issues and their health impacts, may also reinforce their sensitivity to the effects which general negative environmental trends in Mexico City may have had on their households. At the societal level, decentralization of industry out of Mexico to medium size cities is a structural factor which has probably created additional employment opportunities and which middle class households may be best poised to take advantage of given their generally higher levels of education and technical training. Household, community and societal level factors together thus help at least partly to explain why and how the middle-class households responded to changing environmental conditions through migration.
The low-income households in Xochimilco present a much more complex picture. First, because of their diversity, household level factors such as lifecycle stage and type do not provide any insight into observed general patterns as they do among the middle-income households. Income level, however, is likely to play a key role, and their less specific and more practically oriented overall perceptions of the environment are consistent with the struggle for daily survival. The more positive perceptions the lower-income groups have of their environment (or rather their lack of clear negative perceptions as, for example, the middle-income group holds vis à vis air pollution) are no doubt linked to their values and concerns regarding land and home ownership -both of which they have achieved in Xochimilco. Their overall environmental perceptions thus also reflect the impact of their distinct community settings as well as the broader social trends (see Table 3 ) which both stimulate and maintain these values.
However, differences between the high and lowland regions in Xochimilco point to the fact that perceptions as well as responses may differ within as well as between socio-economic groups. Differing community level characteristics between the two lowincome groups provide some insight into why this is the case. Households in the lowland areas, which are made up mainly of recent in-migrants, reflect a diversity of positive and negative perceptions contingent with the multiple backgrounds from which they come. In contrast, the threat to community homogeneity presented by in-migration to the highland area has led this group to perceive in-migrants as the cause of negative environmental changes in Xochimilco. Moreover, the traditional cohesion of the highland community may make them relatively intransigent and passive (when compared to the lowland group) in recognizing environmental changes and ultimately in organizing to improve their environment. In contrast, the lowland community's overriding concern with land and home ownership eclipses any other environmental perceptions and leads it to greater activism in pursuit of these interests. This type of proactive attitude among poor urban communities in Mexico, motivated by concerns over land and housing, has been noted elsewhere. (24) The discussion above shows the complex role migration may play in relation to population responses to environmental change as well as environmental perceptions. Among the middle-income households studied, out-migration is a response to negative environmental conditions in Mexico. In the case of the low-income households, however, the process of recent in-migration to Mexico City is a household or community level factor which conditions the way in which these groups perceive and respond to their environmental conditions. Besides the obvious function of migration as a "response" in terms of avoiding negative environmental conditions (e.g. middle-income group), the migration process itself (being a recent in-migrant) may also affect the way one perceives the environment (e.g. low-income groups). Migration, thus, may have multiple functions within the scheme presented in Figure 1 , serving sometimes as a response to environmental change, sometimes as a household or community level factor which may shape environmental perceptions.
One implication of the above observation is that the question "why might middle-income households migrate out of Mexico City in response to deteriorating environmental conditions while lower-income populations in Xochimilco cannot?" is not one which can or should be explained simply in terms of household economic characteristics. The fact that better-off households have the resources (professional skills, economic resources, etc.) to allow them to find employment elsewhere clearly facilitates their migration response. However, a lack of such resources among lower-income households does not similarly explain why they do not out-migrate in response to the same environmental conditions. Rather, many low-income households are themselves recent in-migrants who thus have made a recent migratory move -to Mexico City -where they expect to find a better life for themselves. This status, itself, then becomes a key element shaping their perceptions of the environment in Mexico City and, ultimately, their response to it. In this regard, future study of other and perhaps larger groups of in-migrants to Mexico City, e.g. those settling in the more industrialized northern suburbs, is important and may reveal different or similar patterns of perceptions and responses among different in-migrant groups.
Still, the current study does raise the important question of what determines whether individuals may migrate out of, or remain in, urban areas in the face of urban environmental deterioration. The issue of out-migration from cities in Third World countries has generally not been a concern, given the rapid rate at which they have continued to grow for the last few decades. However, in the case of Mexico City, as with other cities in Latin 
America, rates of urban growth are in fact slowing down and out-migration flows have increased. (25 In this context, issues normally associated with urban dynamics in cities within Northern countries (for example "white-flight," "gentrification," "suburbanization", "counter-urbanization", etc.) may be useful in beginning to think about similar processes which may be occurring in places such as Mexico City. In this context, future research among middle-income households that have developed other strategies (e.g. continue to live in Mexico City and do not migrate or undertake "temporary" weekend migration) will yield additional insight.
The present study takes only a preliminary look at what is ultimately a very complex notion -"environmental perceptions". One critical set of factors shaping environmental perceptions, which was probably not sufficiently addressed above, is that of individual personality factors. We have treated households as being integrated and have presumed that general household level environmental perceptions can be derived and interpreted. In fact, individual household members, depending on their age, sex and relationship, may hold very different perceptions of the environment. The role of this individual heterogeneity, its relationships in the creation of shared perceptions and responses among households, communities and larger social groups (including migration responses), remains to be explored. The notion of "environmental perceptions" captures multiple processes which take place at that point where objective reality, individual personality, and household, community and societal level forces collide. Further exploration of these processes represents an important step in understanding not only responses to environmental change, as considered here, but also population impacts on the environment.
